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TAOISM JIM AH Tpy3MHCKOM CCP 

(53) 5*7.*95. 1(088.8) 
|56) 1. MopraH fl.y. noiiMKOHweMcauMOH- 
*i»e npoueccu CMHTe3a nojiMypeTanoB m 
te/iMKap6DMaTOB. Ms/tbo "Xmmmw 11 . II.. 

2. KopmaK B.8. MoHOHepu ajih no/in- v 
tOMAeHcauMM "Mmp'\ M. , 1976, c.23*. 

i5*» ) BMC-KAPBOHATU AJ1H0ATMMECKMX 
JfoOflOB-MOHOMEPbl fl/W FlOJlMypETAHOB M 
ftOilMKAPBOHATOB M CflOCOB MX FlOJiyMEHMfl. 
|S7 I 1 . Bwt-Kap6oHaTM a/ni0aTMwecKMx 
Amojiob o6u»eM 0opMy/iw 

x-o-c-o-n-o-c-ox, 



ide ■r=-ch 2 -ch 2 -ch 2 - •, 



CH, 



-CH 2 -CH 2 -CH-V 



Cl 




uo 2 . 

ci ci~ci 

-MOMOMcpu ah* noiiHypeTanoB m now 

Kap60H3T0B. 

2« Cnoco6 nonyMeHM* coefl m He h m m 
no n.1, saK/iioMaiaqMMCP b tom, mto 6mc- 
xnop^opMMaT anM^aTMMecKoro A*o/ia noA" 
Bepraior B3aMMOAewcTBMK> c coeaMHeHMeM, 
Bw6paHHWM H3 rpynnu: HMTpbteHOJi, A"" 
MMTpo^eMo/i, TpKxnppoeHOii, neHTaxnop- 
4>eHoji, mum anM(t»aTMMecKMM AMon c xnop- 
(topMMarox coeAMHeHMM M3 tom *e rpyn- 
TiWi b cpeae opraHMMecKoro pacTBopn- 
Ten* b npMcyTCTBMM TpeTMMnoro a mm Ha 
b KdMecTBe KaTa/iM3afopa m axueriTopa 
xjiopMCToro BOAopoAa npM -15 - +25°C. 



S 



0) 



00 



^1 



M3o6peTeHne othocmtc* k cwMTeay 

HOBblX XMMMMeCKMX 26eAMHeHMfi - 6MC- 

Kap6oHdTOB o6tueft <fropMy/iu: 



~CH 2 --CH 2 -CH--, 

C1 v_ C1 W « ' 

CI * CI Ci 



30 
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firiOB - i 



m cnoco6 kx no/iyMeHMfl . 

AKTMBwpoBaHHwe 6wc**Kap6oHaTW*"anM- 
4>aTHitecKHx rhohob nsmm cn. BucoKope- 

aKUMOHHWMM 6M(J)yHKl4MOHajlbHWMH COeflM- 
HeHMRMM M MOryT 6blTb MCf10/lb30B3HU AJW 

no^yMeHww BbtcoKOHoneKyhnpHMX no/iMf 
ypeTaHoa w no/>MKap6oHaTOB. 

ynaaaHHbie coeaMHeHM* , mx cbowctb3 
m cnocb6 noJiyMeHMR a nUTepaType He 
onncaHbt* . 

. MdBecTHti C? 3 6n0yHKqHOHanbHbie co- 

QMHeHHB Ha OCHOBe a/1M<J»aTMMeCKMX flMO- 

■ 6Mc-xnop<t>opMwaTbi AuonoB, wcno/1 fa- 
aye Mbfe b KawecTBe mohomcpob e yc/io- 
bhhx na/iMKoHfleHcauMM Ann cMWTeaa no/iM- 
ypeTanoB ;M nomKap6cMaTOB. 40 

Mcno/ib3QBaHne 6Mc-x/iop<JopMMaTOB b j 
xaMecTBe MOHOMepoB b nonHKOH/jeHcauMM 
MMeeT pnjx He aOct aT kob [2 ] } 

-6nc-xnop0opMMaTbi torch MHbie BeiqecTBa 

BW3bJBai6mMe KOppO3MJ0; 

•ohm nerno rMApojiM3yi0Tcfl m mx xpa- 
HeHwe 3aTpyAHeHO' t npn rHAPOjinae buac- 
jmootch 2 MOfib AByoKMCK yrnepoAa m 
2 no/lb .xiippncToro BOAoppAa m Heo6xo- 
Ammo yMMTWBaTb onacHocTb noBWiueHM* 
Aas^ieHMA \ 

-6MC-X/10p$OPMMaTbl npaKTMMeCKM He 

npMroAHW An* cHHTe3d nojiHypeTaHOB 
no/iHKOHAeHcauneM a pacTBope, ohm 
pedrnpyiOT co mhopmmm op raHM wee km mm 55 
pacTBopMTerwMM \ mto 3dTpyAHneT noA^op 
pacTBopwreneM ai* nposeAenMR nowiKOH- 
AencaqMM; 
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-6Mc-xnop(|)opMMaTbi Sypno pearMpyiPT Tax- 
we c TpeTMMHWMM^aiwHaMM, McnoAbayew- 
mm b KasecTBe aKuerrropa x/iopHCToro 

BOAOpOAa, MTO npMBQAMT K rH6fiAH 0yHK" 

UMona/TbHUX rpynn m o6pa30BaHMb hhsko- 
MOJieKynlpnwx nonwMepoB - npn cHHTese 
6Mc-xnop(J^opMMaTOB pa3/wMHwx AHonoB 
Heo6xoAMMO MHoroxpaTHoe MGiionb30BaHne 
4>ocreHa, mtq oc/iowHnet TexHo/iorna 
10 npouecca; 

-60AblUMHCTB0 6MC-XJ10p(J»PMMaTOB aAM- 
<J)aTHMeCKWX AMOJIOB - WMAKOCTM, MTO 

C03AaeT HeyAo6cTBa npn paScrre c hmmh, 
ohm MMexrr Bbfcoxne TeMnepaTypw xwne- 
ts HMfl h OMMi»iair>Tc« /iMuib neperoHKofi B 
BaxyyMe; - 

-npM cHHTese p«a 6Hc-xnop0opMMaT6B, 
c KopoTKoA yr/ieBOAopoAHo* uenbio b xa- 
MecTBe no6bMHbix npoAyxroB o6pa3y»Tc* 
20 MHKJiHMecKMe Kap6oHaTw, mto tipmboamt 
k HapymeHHio 3KBMMO/texynflpHocTH npn 
. npoBeAeHMM peaxuMM no/iw KOH^eHcauHM ♦ 
Ue/ibio H3o6peTeHHB «BnpeTc« cHHTea 
aKTMBMpoBaHHbtx 6mc- Kap60HBTOB 3J1H(t>a- 
25 TMHeCKMX aho/iob, KOTopwe MoryT 6«Tb 
frtcnojibsoBaHbt am no/iytieHMfl bwcoko- 
Md/ie Ky/iHpHwx 'nojiHypeTaHOB w nonnxap- 

60H3T0B* 

flocTaBiieHHan qeiib AOCTMraeTcn ho- ■ 

BOH CTpyKTypOM XHHHUeCKMX COeflMHeHMM 

o6ujeft <J»pMynbi: 

0 



rAe 



0 
B 

x- 0- C- 0 -B- 0- C-0X 7 

ide ^ B=-CH r CH2-CH 2 - v 
. CH 3 



45 



50 




CI CI 
YxaaaHHwe coeAMHeHM« nonyMaoT 
B3aMMOAeMCTBHeM 6Mc-xjiop<jK>pMMaTa a/in- 
0aTMMeckoro AMona c coeAHneHMeM, bw* 
BpaHHbiM ,M3 rpynn: MMTpotfreHOji , amhmt- 
poQenon, 7pMxnop0eHO'n t neHTaxnopftx^Hpn, 
H/IH^ ajlM(f)aTMMeCKMM A^O/1 c. xjiop<fcopMMa- 
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tom coeAWHeHMM n3 TO ft 7i;e rpynnw , b 
cpe^e opraHMMecKoro pacTsopMTerm o 

npMCyTCTBMM TpeTMMHOrO 3MHHa b xa- 

0 



MeciBP. KaTajin3afopa m axuem-opa xno- 
pMrToro BOAopoaa n pn -15 - +25°C # . 
n p h m e p 1 . 



ho 1 -^-o-c-o-(ch 2 ) 3 -o-c-o-^)-uo, 



K 2,783 r (0,02 mo/ib) n-HMTpo0eHo- 
na npw KoMHaTHofi TeMnepaType npuriM- jo 
.BaiOT. 3Q M/i cyxoro' x/iop6eH3ona m 2,8 Mn 
(0,02 Ho/ib) TpH3TKndMMHa« flocne no/i- 
Horo pacTBopeHM^ n-HMTpo$eHona pacT- 
bop oxjiawaoT ro -15 * -10^C m MeA~ 
neHHo,. no KaruiHM ^pH^MBawrr pacraop ts 
7,01 r (0,01 MO/ib ) 6Hcx7Yop0opMHaTa 
,1,3 m - nponaHAMoiia b 5 nn xnop6eM3ona . 
flocne flobaBJieHHH Bcero xon m Me c t b a 6mc* 
xvrjptpopMMata peaxuMOHHy© cnecb nepe- 
MeosMBaoT 15 mmh, nocne Mero oxnawAenne 20 



CHMnaioT m nepeMemMBaHMe npoflorwooT 
npn KOMHaTHoft TeMnepaType b TeMeHMe 

jl M. HpOAyKT BMeCTe C -COJlflHOKMC/lblM 

Tpn3TnnaMMHOM BwnaAaeT b ocaaoK, xo- 

TOpWM OT(t)H/lbTpOBMBaiOT M A** yfla/ieHMH 
CO/inHOKHC/lOrO TPM3TMJiaMMHa npoMWBaioT 

3tmjiobwm cnwpTOM m: cyuiaT • nony^aurr . 
npaKTMMecKM mmctob 6enoe xpMcTannM- 
MecKoe BetuecTBO c T.nn, 131-132^0. . 
Bwxoa 71%i nocne nepeKpMCTaruiMiauMti 
M3 Tonyo/ia T.nn, 132-133°C. 
n p m m e p 2. 



• ^0-^^O-C-0-(CH 2 l 3 -0-C-0-<O)--N0 2 



CHHTeS OCymeCTBilfllOT B COOTBeTCTBMM 

c MeTOAMKOft, npMBeAeHHOM b npMMepe 1, 
t tom paammew, mto BMecTo n-HMTpo- 
^Houa 6epyT 2,lt-AMHMTpcxl)eHon. ' flpo- 
Ayicr honyMaeTc* b ocaAxe b cMecn c 
conBHOKMcmM TpM3TMjiaMMMOM, ero ot- 

(|>MJ1 bTpOBWBaiOT , flDOMblBaiOt cnMpTOM M 



30 



cyuiaT , nonyMa»T npaxTM MecxM MMCToe , 
6enoe xpMCTaroiHMecKoe 'BetqecTBO c 
T.rin. 87-88°G, bwxoa 65%, nocne nepe- 
KpMCTannM3auMH m| cmccm Toriyona c 
rexcaHOM T.roi. 88-90°C. 

fl p m m e p 3. . 



CI 



CI. <jj 

O)-0 - c~(Hch 2 )§- o-C" p-^p V ci 




ci 



CI 




CI 



CMHTe3 OCyUieCTBJlfllOT & COOTBeTCTBMM 

c neTOflMKOM, npMBeAeHHOM b npMMepe 1,40 

C TOtf pa3HMl|eM , MTO BMeCTO n-HMTpo- ' 

<|>eHona 6epyT 2 ,4,6-TpMxnop<j>eHon. npo- 
Ay xt peaxuMM - b pacTBope, nosTOMy 
peaxi|MOHHyio CMecb oTctwnbTpoBWBaioT ot 
BunaBtuero co/WHoxMcnoro TpM3TMnaMMHa,. 45 
ocanox npoMuaaDT ABawAw Me6o/ibttJMMM 

t) Q 

n 



(no 5 m/i ) nopuM«MM xjiop6eH3ona. 06>e- 
AMHeMMWM 0MiibTp ynapMBa»T b BaxyyMe. 
rionyMawT 6enoe xpMCTa/uiMMecKoe Be- 
mecTBO c T.nn, i07-11ff°C, bwxoa- 501, 
nocne nepexpMCTannvi3auMM M3 rexcaHa 
T»nn. 110- 



'112°C. 



fl p m m e p 4. 




o-c-(cH 2 lr 0 " c ^° 



CMHTea ocymecTB/iAOT b coot bct ct bmm 4 
c MeTOAWxoM, npMBeAeHHOM b npMMepe 1, 

C TOA pd3HHlieM , MTO BMeCTO n-HMTpO* ^ . 

4>eHona 6epyt neHTaxnop^HO/i. npoAyxT 55 
BwnaAaeT M3 pe a xm m oh ho ro pacTBopa 

BMeCTe C COnBHOKMCnWM TpM3TMndMMHOM, 
OCaAOX OT0M/lbTPOBWBaiOT , npOMWSaiOT 3TM- 



Cl^Cl 



CI 



noBMM cnMpT.OM m cyuiaT . flonyMaiOT 6enoe 
xpMCTa/i/iMMecKoe, npaKTMMecxn MMCToe 
BemecTBo c T,nn. 17^"176°C, bwxoa 75%. 
flocne nepexpMCTannMdauMM m3 cMecM to- 
nyo/ia c rexcaHOM T.n/i. 17&-178°C. 

n p m m e p 5 . 
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no, 



<jh 5 



i"\0)-0-c-o- c%- CH r cn-o-c-o-^>-iro 2 



Ct1HTe3 OCyiueCTBJIHIOT B, COOTBef CTBMM 

c mbtoahkoA, npMBefleHHoft a tipMMepe r, 
c Tofi pa3MHi|efii mto BHecTo 6Mt«-xnop- 
(popMMdTa 1 , 3-npbnaHAwojia Hcnojii»3yioT 
6MC-xnop<tK?pHMaT t > J^yraHAMbjia. Upo- 
AyKt BwnaAaer wa peaK&tHOHHoro. " pacTBo 
pa b BMAe ocaAKa BMecf c cbnwHOKHcr ■* 



to 



CMMTe3 ocymecT bjiaidt b Coot bctc t bmm 1 2q 
c MeTOAMKbft, npMBeAeHHoft b npwMepe 1, . 

C TOft paaHMnetf, MTO BMeCTO 6MCXJIOP- 
<t)opMMaTa 1 » 3*nponaHAMOiia Mcno/ib3yioT 
6mc - xjiop<t>opMM ar 1 * 3~6y TdHAMbjia , a 
anecTO n-HMTpo0eHona - neHTaxnop<J)eHori^s 
npoAyicr peamiMH b pacTBope, JtodtbMy 
peaKUHOHHyio CHecb OTtfw/ibTpoBbmaioT ot 
BbinaBtuero conflHOKwcnoro t p md t nn 3mm Ha \ 



I1MM TpM3TMJiaMMHOM r OCaflOK OT$MnbTpO- 

bub a idt , npoMbtaaDT 3tmjk>bwm cnnpToM m 
cyuiaT. FlonyqaoT 6anoe, KpHcran/tHMec 
Koe Be«ecjdo c T.nn. l4M46°C; f BW- 
xoa 6^fc, noche nepeKpMCTa/inMaauMM H3 
Tonyona tViw, 147-I48°fc, 
CwMTeaS* 



Ci CI 

ocaADK npoMUBaiOT ABaxtAbi He6onbttMMM 
nop4MHMM no 5 wi xnopCewaona. 0&be- 
flMHehHHM ^HnbTpaT yn apHBaxrr . b BdKyyne. 
nonyMawT 6enoe, Kpwcran/iHMecKoe Be- 
mecTBO c T.nn. 137-139°C, bwxoa 72%, 
nocne nape kphc t a/inn 3ai| mm M3 H^Gyi anona 
T.n/i. 140-142 C. 

f! p m h e p 7. • 



>0 



0 
I 



K pacTBOpy 0,76 r (f),01 wojib) 
1 ,3-nponaHflwo/ia h 1 ,62 mji (0,02 norxb ) 
6e3BOAHoro nwpMAMHa b 30 mh cyxoro 
TeTparMAPodiypana npM oxna*meHWM f\o 
-10°C Ao6aBJwioT 4,03 r (0,02 no/ib; 
xnopdopMMaTa n -HMTpo(t)eHo/ia . flocne 
Ao6aB/ieHMii acero KowmecTBa xnop<t>op- 
MnaTa oxnawAeHMe cMMMaioi> m nepeMeuiM- 

0 
B 



40 



BBHMe npoAO/woioT npM komhbthom tcm- 
nepaType b TeneHMe 2 m. BunaBOiMM 

OCaAOK OT0MnbTpOBUB3OT 1 npOMUBaiOT 

3TMJTOBWM criMpTOM h cyuraT . T.nn. nojiy- 
MeMHord BeuiecTBa 130-1 32°C, bmxoa 85%, 
nociie nepeKpHCTa/uiM3auMM H3 ronyona, 
T.nn. 132r133°C. 
n p m m e p 8. 

CH, 0 



CnHTe3 ocyujecTBJiWT b coot- 

BGTCTBMM C MBTOflMKOM , npMBCfleH- 

mom b npMnepe 7, c to« pa3HM- 
ueft, mto BMecTo 1 ,3-nponaHAMo/ta 



50 



McnonbayiOT 1 ,3"6yTaMAMO/i, t. nn. 
npoflyKTa l42-l4i| 0 C, bmxoa 82%. 
riociie nepeKpMCTan/iM3auMM M3 Tonyona 
T.nn. 147-H^C 
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'OcMOftHve xapaKTepMCTMKM aKTMBMpoBaMMwx 6Mc-Kap6oH3TOB o&qef* flopMynw 



HeTOA 
cMHTesa 


ByxoA, 


T.ruu, 


(b Baa en* 


Cnoco6 OMMctKM • 








•c 


MO BOM 

nacre) 




c . Jw Jn ' [ci 



A 71 132-133 1770 Tonyoji (nepeKpncTa/i- 

imsauMeM) 

A 65 86-90 '1755 To/iyomreKcaM 

(nepeKpMcta/i/iHsauHeA) 

A- 50 110-112 1765 TeKcan (nepexpHCTan- 

HM3BUHeA) 

A 75 176-178 1765 Tonyon4reKcaH 

{nepcKOMCTamwaauMeM) 

A. 6%. 1760- Tdnyon (nepeKPMCTan- 

1750 HH3auMeA) 
. » . • (nheMo) . 

. k . . ft . 1MM*2 1770 H-6yTaMbn (nepe- 
1780 KpwcT an/iHS auneS) 
•' (nhe«io) 



50.16 3»,23 6,64 
(50.2«i) (335) (6,9) . 

M>,96 2,21 11,26 
(M,I3) (2,*2)(11,29)' 

38 ,92 1,76 - *, 
(39.0) (1,91)- (*0,73) 

3,78 .0,76 - 53,1B 
(30,86) (0.9D - . (53,7) 

5»,2V 3,68 6,58 
(51 M) (3.81) (6,67) 



31,92 1,02 - 52,03 
(32,0) (1,18) 152,6) 



!f .....I e ! Pefl B - Aane K ope* . KoppeKTop A .♦epemi 

3BK83 818V6 THpa* 418 ~ """"hoflnMCHoe 

BHMMflM rocyflapcTBeHHoro kohmtstb CQCP 
no nena* M»o6peTeHn« m otkpwthA 
113035, Mockbb, H-35, PayuicKan hb6., «. k/5 



♦M/ina/i nnn "naTeHT", r. ymropofl, y fl . flpoe kthbb , V 
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